Allergen-specific MHC class II tetramer+ cells are detectable in allergic, but not in nonallergic, individuals.
Allergen-specific cells are present in very low frequency in peripheral blood of humans, and differ in function in allergic and nonallergic individuals. We report in this study that soluble class II MHC tetramers can be used to directly identify and study such allergen epitope-specific CD4+ T cells in humans. We identified the major antigenic epitope of rye grass allergen Lol p 1 in HLA-DRB1*0401 individuals using HLA-DR*0401 transgenic mice and peripheral blood cells from HLA-DR*0401 individuals. Using DRB1*0401 tetramers loaded with this major epitope of Lol p 1, we detected allergen-specific CD4+ T cells in the peripheral blood of DRB1*0401 rye grass allergic individuals after ex vivo expansion with allergen. These tetramer-positive cells produced IL-4, but little IFN-gamma. In contrast, we were unable to detect rye grass tetramer-positive cells in cultures from HLA-DR*0401 nonallergic individuals, even after expansion with IL-2. Thus, our results suggest that rye grass allergen-specific T cells in DR*0401 nonallergic subjects are present at very low levels (e.g., because of deletion or suppression), differ in a fundamental way in their requirement for ex vivo expansion (e.g., they may be anergic), or use TCRs distinct from those of allergic individuals. Thus, analysis using DRB1*0401 tetramers loaded with a major epitope of Lol p 1 indicates that allergen-specific CD4+ T cells in nonallergic individuals are distinct from those in allergic subjects.